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Abstract 
This paper proposes a canonical model by treating academic procrastination (AP), learning strategies (LS) as predictor variables 
and statistics anxiety (SA) as explained variables. A questionnaire survey was used for data collection and 248-college female 
student participated in this study. The results show that the significant explained variables are based on a combination of five 
subscale of statistics anxiety. The significant predictor variables are based on a combination of four individual characteristics of 
preparing homework, preparing for test metacognitive self-regulation and source management. Implications for statistics anxiety 
reduction as a procrastination intervention are discussed. 
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1. Introduction  
Anxiety affects many people in many situations. In academic settings, anxiety can have important negative 
effects on cognitive functioning, learning, performance and success (cited in Lacasse & Chiocchio, 2005). Many 
students tend to experience high levels of statistics anxiety when confronted with statistical ideas, problems, or 
issues, instructional situations, or evaluative situations (Onwuegbuzie, 2004). 
Statistical anxiety has been shown to be related to increased levels of academic procrastination (Onwuegbuzie, 
2004). However, procrastination may be a viable, though likely ineffective cognitive strategy for some students. 
Onwuegbuzie (2004) observed that in a sample of graduate students enrolled in an introductory level educational 
research course, academic procrastination was related to a fear of failure and task aversiveness. Additionally, this 
relationship predicted several aspects of statistics anxiety including worth of statistics, interpretation anxiety, test 
and class anxiety, computational self-concept, fear of asking for help, and fear of the statistics instructor. 
Procrastination has also been shown to be related to interpretation anxiety, fear of asking for help, and fear of 
statistics teachers when considered in combination with trait anxiety and intrapersonal perfectionism (Walsh & 
Ugumba-Agwunobi, 2002). However, its relation to other learning strategies in the prediction of statistics anxiety is 
unknown. Academic procrastination refers to the postponement of academic goals to the point where optimal 
performance becomes highly unlikely. Solomon and Rothblum (1984) found that 46% of their undergraduate 
participants procrastinated on writing term papers, with 27.6% doing so when studying for exams, and 30.1% when 
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reading weekly assignments. Onwuegbuzie reported similarly high levels of academic procrastination with 
graduates, across the same three tasks of 41.7%, 39.3%, and 60.0%, respectively (Onwuegbuzie, 2004). 
In addition, research shows that such self-regulation increases motivation and may decrease test anxiety 
(Zimmerman & Schunk, 1989). Research also suggests that rehearsal and practice may improve performance 
although typically at the expense efficiency (Shute, Gawlick & Gluck, 1998). Students who perform well in 
statistics classes tend to utilize learning strategies such as self-monitoring, visualization, relating the material to the 
real world, and keeping up with the material more than students who do not perform well. These strategies tended to 
discriminate between high and low performers in statistics courses in that both groups utilized memorization, 
working through problems, reading, highlighting and studying the text, and reviewing notes about equally (Schutz, 
Drogosz, White & DiStefano, 1998). However, these studies did not assess the extent to which anxiety was related 
to the selection of cognitive or learning strategies. 
Previous studies have shown that procrastination and learning strategies (rehearsal and organization) all jointly 
and positively predict interpretation anxiety and test and class anxiety. If a student has not been keeping up with his 
assignments or reading, he may likely use rehearsal and organization strategies as an ineffective means of trying to 
catch up, resulting in higher levels of anxiety when understanding concepts in class and on tests. With these 
findings, one might suggest that for men with statistics anxiety, assisting them with strategies addressing 
procrastination might be helpful. Such things as daily class assignments or in-class assignments may help them stay 
current in their study habits, making them less reliant on ineffective learning strategies and more open to asking for 
help when it is needed (Luna & Sherry, 2008). 
Moreover, because academic procrastination has been related positively to generalized and specific kinds of 
anxiety such as test anxiety and social anxiety (Solomon and Rothblum, 1984), it was hypothesized that academic 
procrastination would be positively related to statistics anxiety The purpose of this study was to examine the 
correlation between academic procrastination, learning strategies and statistics anxiety among female students. 
 
2. Method 
 
2.1. Participants 
Participants were 246 female undergraduate students from different disciplines of human science, enrolled in 
entry-level statistic courses from a Tabriz University in Iran voluntarily participated in the study. The sample 
consisted of 133 males and 165 females. College research examination Board approved the research protocol. 
2.2. Assessment Measures 
Statistics Anxiety Measure Earp (2007), The 43 items of this scale are rated on a 5-point scale ranging from 1= 
strongly disagree to 7= strongly agree (higher scores reflect greater statistics anxiety; see Appendix A for the list of 
items). SAM comprises five discrete subscales: anxiety, performance, and attitude towards class, attitude towards 
math, and fearful behaviour. The internal consistent reliability of overall scale (α = 0.93) as well as sub-scales 
generally ranged from high to excellent (α = 0.82– 0.95).  
Procrastination Assessment Scale– Students (PASS; Solomon & Rothblum (1984) Students rated the extent to 
which they procrastinate in three academic areas (preparing homework, preparing for Test and preparing term 
papers) using five-point. Responses are summed across the 27 items, with higher scores indicating greater 
procrastination. Jowkar and Agapoor (2006) reported an alpha coefficient 0.91. 
Motivated Strategies for learning Questionnaire (MSLQ); The MSLQ is an 81-item questionnaire designed to 
assess one’s motivational orientations and learning strategies. For the purposes of the current study, the learning 
strategies subscales were used. These consist of 31 self-report items measured on a 7-point Likert scale. The 
subscales and the internal consistency coefficient alpha estimates for the current sample ranged from high to 
excellent (α = 0.67– 0.83).  
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2.3. Procedure 
All participants were recruited opportunistically using a cluster-sampling technique initiated by three data 
collectors. All participants took part on a voluntary basis and were not remunerated for participation. 
 
2.4. Data analysis 
Canonical correlation was utilized to identify a combination of Statistics Anxiety and learning strategies 
dimensions that might predict a combination of procrastination dimensions. Specifically, canonical correlation 
analyses generate a number of varietes equal to the number of variables in the smallest set, with each successive 
variate being orthogonal to the previous one and explaining successively less of the variation between the two sets 
of variables. Canonical correlation analysis was employed to answer the following questions: 1) how many reliable 
canonical variate pairs are there in the combined SA, AP and LS data set?  b) Along how many dimensions are the 5 
SA subscales related to the 3 AP and 5 LS scales? c) How are the dimensions that relate the SA subscales and the 
AP and LS scales to be interpreted? d) How strong is the correlation between varietes in a pair? 
 
3. Results 
 
Table 1 presents part of the correlation matrix from which the canonical roots were generated. It can be seen that 
the statistics anxiety factor was positively related to Procrastination, but the learning strategies factor was negatively 
associated with it. 
 
Table 1. Pearson product- moment correlations of procrastination measures and the statistics anxiety and learning strategies dimensions 
 
Statistics Anxiety and  learning 
strategies factors 
Statistics Anxiety 
Attitude towards 
math 
Attitude 
towards class 
Anxiety Fearful behaviour Performance 
Procrastination measure:      
1) Preparing homework .21** .12 .14* .16* .26** 
2) Preparing term papers .18** .07 .15* .09 .20** 
3) Preparing for test .10 .08 .09 .15* .14* 
learning strategies:       
1) Cognitive metacognitive -.24** -.29** -.10 -.23** -.23** 
2) Source management -.09** .01 -.01 .10 -.14** 
3) regulation .01 .05 .11 .06 -.03 
4) Cooperative in learning -.01 .03 .04 .06 -.02 
5) Research help -.04 .03 -.04 .05 -.02 
* P < .05.    ** P < .001.  
 
Table 2 shows the canonical functions of this study. These canonical functions capture all the correlations 
between the explained and predictor variables. Two canonical functions were reported significant at P<.01 that is 
functions one and two. 
Table 4 shows the canonical loadings of these two functions. The redundancy indexes report as 15.20 for the 
first function and 17.84 for the second function. The solution of the model is further elaborated below. 
 
Table 2.  Results of canonical correlations 
 
Root number Eigenvalue Wilks lambda F df. Canonical correlation Significance of F-test 
1 .20 .69 2.23 40 .41 .001 
2 .13 .83 1.59 28 .34 .03 
3 .04 .94 .77 18 .19 .74 
4 .02 .97 .51 10 .14 .88 
5 .001 .99 .06 4 .03 .99 
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Using a cut off correlation of 0.3 (Lambert & Durand 1975), the structure coefficients pertaining to the first 
canonical function revealed that five variables from the Explained variables (SA) set were meaningfully correlated 
with the first canonical variate (see Table 2), namely attitude towards math (r = 0.81), attitude towards class (r = 
0.58), anxiety (r = 0.30), fearful behaviour (r = 0.86), and performance (r = 0.56). Three of the eight variables in the 
Predictor variables (AP and LS) set were correlated with the first canonical variate (function), namely preparing 
Homework (r = 0.46), Preparing for paper (r = 0.36), and Metacognitive self-regulation (r = - 0.76). In addition, 
metacognitive self-regulation is significantly and negatively correlated to the above significant linear combination of 
explained variables. With respect to AP and LS, metacognitive self-regulation made a substantial contribution, and 
preparing for papers a low contribution.  
Two variables from the SA set were correlated with the second canonical variate, namely attitude towards 
class (r = -0.51), and performance (r = 0.64). The following variables from the AP and LS set were correlated with 
the second canonical variate: preparing Homework (r = 0.59), Preparing for Test (r = 0.63), Metacognitive self-
regulation (r= -0.34), and Source management (r = -0.72). 
The square of the structure coefficient indicated that each of variables Function above explained 19%, and 
08% of the variance, respectively. 
 
4. Discussion 
 
Anxiety has been found to be one of the most prevalent attitudinal problems associated with statistics courses 
(Baloglu, 2003) herein; procrastination and organization play a large role in statistics anxiety.  
In function one; it notes that all significant linear combination of explained variables have all negative values. 
Our result shows that students with higher anxiety statistic would have the following combination of higher level of 
preparing homework (with canonical loadings= -0.46), preparing term papers (with canonical loadings= -0.36), and 
metacognitive self-regulation (with canonical loadings= 0.76). Procrastination and self-regulation all jointly and 
positively predict interpretation anxiety and test and class anxiety. 
There are many reasons underlying the behaviour of procrastination negatively affecting university life like all 
other areas of our lives. According to the studies regarding tendency to procrastination, the reasons were listed as 
poor time management skills, self-efficacy beliefs, discomfort regarding tasks, inability to concentrate, and fear of 
failure, inability to orient objectives of success, anxiety, problem-solving skills, and working habits (Kağan, Çakır,  
İlhan, &  Kandemir, 2010). 
Procrastination gets in the way of asking for help, possibly because of a fear on the students' part of exposing 
the fact that he has not been keeping up with assignments or readings. This is in turn negatively related to 
organization, an active, effortful learning strategy that results in the learner being closely involved in the task 
(Baloglu, 2003). 
Among all of the learning strategies that have been investigated in relationship to academic procrastination, 
metacognitive self-regulation has received the most attention. Many studies found that students are less inclined to 
take risk, study ineffectively, memorize details and have poorer performance when they are highly anxious. For 
these reasons, anxiety is believed to be negatively related to self-regulate learning (Onwuegbuzie, 2004). 
 In the second function also, it appears that for women, learning strategies like source management, rehearsal, 
organization, and elaboration can have positive effects on reduction statistics anxiety. Consistent with past research 
(Luna & Sherry, 2008), all of the other learning strategies especially metacognitive self-regulation and source 
management are negatively related to statistics anxiety. I n other words, women appear to be better able at utilizing a 
wide range of learning strategies and this utilization influences their anxiety significantly. The second function for 
women closely resembles the findings for men: procrastination, rehearsal, organization, and elaboration are 
positively related to interpretation and test and class anxiety. 
Although there is limited research in this area, it is plausible that the introduction of learning strategies may 
alleviate statistics anxiety since they provide a basis for modifying thought and behavioural habits. Motivational 
orientations and learning strategies, such as source management and metacognitive self-regulation, may serve as a 
form of cognitive restructuring. As a result, learning strategies may lead to a re-labelling of feelings and thoughts 
about statistics ultimately forming a new set of arousal cues that support the critical role of the neurological 
constructs that mediate anxiety. 
This study entails several limitations and these must be acknowledged. The sample size was small, and so the 
findings cannot be generalized to the wider tourist population and to other product categories. Further studies should 
investigate the nature of this relationship using different products across different industries. 
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